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(54) Modified cementitious composition. 



(57) A cementitious composition which contains a base which preferably has a solubility which is greater 
than that of calcium hydroxide. The amount of this base is such as to provide 0.1 to 2% by weight of 
hydroxide relative to the weight of the cementitious composition. The cementitious composition may be 
a polymer modified mortar which is used as the anode overlay in a cathodically protected reinforced 
concrete. 
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The oresent invention relates to cementitious compositions particularly to ™ d * ed 
^J^^^ - an overlay material for the anode in a cathodically protected, remforced concrete 

^Cementitious compositions are extensrvely used in many structures induding bridges , «c 

there is provided a cementitious composite containing a water 

"TefeTbly the base is in the form of added hydroxide and it is especially preferred that the base has an 
aqueous solubility which is greater than that of calcium hydrox.de. nflrtiru i a , is a mortar 

The cementitious composition may be any known cementitious composrtwn and m particular .s a mortar. 
The ^ZZ?^npo£. contains a hydraulic cement together with additives known for use in such 
compTsTbons including but not restricted to, fillers of various types, p.asticisers, anbfoaming agents and the 

,ikS The base which is present in the cementitious composition is one preferably having a rtuM* -which to 
J-r J^n that of calcium hydroxide. The base is preferably a metal hydroxide or a base wh.ch .s capable of 
greater than that of calc.um ^rox'oe. pre f erably tne bas e is a metal hydroxide and. in particular, is 

forming W™*™™^ th^nJdic Tab.e for example a.kaM metals such as lithium. 

le^ce of lithium, sodium, potassium or barium hydroxide in the cementitious composition l.m,ts the spread o f 
rcidThrough the composition from the anode whereas the presence of the ™ SSJSSS 
tons n the form of calcium hydroxide shows a lesser effect on the spread of acd from the anode * 
Z sal opticus coition with no added hydroxide. The • ? £»£'S7£ Th y " 
composition in an amount to provide from 0.1 to 2.0%. and especally from 0.5 /» to 1.5/.. by we.ght. nyo 

inJasX^^^^^ 

it i« thus to be understood that by reference to our co-pending applications 6B 9102891.0 ana » '""^ 
matThe conduS material disdosed therein may also be included in the cementibous compost of the 

^"Tl^mentfe oreferably a hydraulic cement by which is meant the class of structural materials which are 
appid™^ 

consume the water present. A typical example of such materials is Portland cement. Other hydrauhc cements 



55 

include:- 



\ e Raoidlv hardening cements, as characterised by those with high alumina contents. 
2. Cta! cemenS as characterised by high percentages of dicalcium silicate and tetra-calcum alum.no 
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ferrite and low percentages of tricalcium silicate and tricalcium aluminate. 

3. Sulphate resisting cements as characterised by unusually high percentages of tricalcium silicate and 
dicalcium silicate and unusually low percentages of tricalcium aluminate and tetracatcium alumino ferrite. 

4. Portland blast-fumace cement as characterised by a mixture of Portland cement clinker and granulated 
5 slag. 

5. Masonry cements as characterised by mixture of Portland cement and one or more of the following: 
hydrated lime, granulated slag, pulverised limestone, colloidal clay, diatomaceous earth or other finely 
divided forms of silica, calcium stearate and paraffin. 

6. Natural cements as characterised by material obtained from deposits in the Lehigh Vally, USA. 

10 7. Lime cements as characterised by oxide of calcium in its pure or impure forms and whether containing 

or not some argillaceous materials. 

8. Selenitic cement as characterised by the addition of 5-10% of plaster of Paris to lime. 

9. Pozzolanic cement as characterised by the mixture of pozzdana, trass kieselguhr, pumice, tufa, santorin 
earth or granulated slag with lime mortar. 

15 10. Calcium sulphate cements as characterised by those depending on the hydration of calcium sulphate 

and including plaster of Paris, Reene's cement and Parian cement. 

The preferred hydraulic cement is Portland cement. White Portland cement, which is a cement of low iron 
and carbon content manufactured from specially selected ingredients, may also be used. 

The cementitious composition may, and preferably does, contain other ingredients which are present in 
20 conventional cementitious compositions. Thus, the cementitious composition typically contains at least one fil- 
ler and, as examples of fillers which may be employed, there may be mentioned, in particular, siliceous fillers 
such as sand and gravel having a low day content, preferably washed and having a particle size in the range 
of between 0.076 mm and 4 cm. If the cementitious composition is a mortar it is generally preferred that the 
filler has a particle size of less than 2 mm. 
25 The fillers used may be in their natural state or they may be artificially coloured, for example, by application 

of a dyestuff or pigment Fragments of glass, which may be clear, translucent or opaque, colourless or coloured, 
are also suitable. Other fillers which may be used are materials which have a low density compared with the 
siliceous fillers mentioned previously, for example, fragments of colourless or mass-pigmented plastic in the 
form of chips, turnings, tape or granules, conveniently the plastic waste resulting from the trimming of injection 
30 moulded articles or from other moulding processes. Suitable plastic materials include thermoplastic or ther- 
mosetting polymers and copolymers, for example, nylon polymers, polyvinyl chloride, vinyl chloride/vinyl ace- 
tate copolymers, urea/formaldehyde polymers, phenol/formaldehyde polymers, melamine/formaldehyde 
polymers, acetal polymers and copolymers, acrylic polymers and copolymers, acrylonitrile/butadiene/styrene 
terpolymers, cellulose acetate, cellulose acetate butyrate, polycarbonates, polyethylene terephthalates, polys- 
35 tyrenes, polyurethanes, poly ethylenes, and polyp ropylenes. Some plastic materials are conveniently mixed into 
the cementitious composition as an aqueous dispersion or emulsion. 

Other fillers which may be used include foamed plastics such as polystyrene foam and polyurethane foam, 
and also sawdust, wood chips, pumice, vermiculite and fibrous materials of natural or synthetic origin, for 
example, glass fibre, cotton, wool, poiyamide fibre, polyester fibre, and polyacrylonitrile fibre. 
40 By the use of low density fillers the overall density of the products resulting from the compositions of the 

present invention may be greatly reduced if desired. Filler having a fine particle size, by which is meant in the 
range from 75 microns to 1 micron, may also be used, and as examples of such materials there may be men- 
tioned power station fly ash, expanded clay, foamed slag, mica, chalk, talc, clays such as china clay, barytes, 
silica, and powdered slate, reduced to the require degree of subdivisions where necessary by grinding, milling, 
45 micronising or other suitable means. 

Other suitable fillers include aluminium silicate refractory aggregates made by high temperature calcination 
of a china clay specially selected forlow alkali content, and obtainable commercially under the name "Molochite" 
(Registered Trade Mark); also crushed mineral aggregates manufactured from blue flints obtained from 
deposits in the Thames Valley and available commercially under the name Tlintag" (Registered Trade Mark) 
so as well as multicoloured calcined flints. 

Preferred cementitious composition include a siliceous filler, especially fine sand and may further include 
a plastic material such as an acrylic polymer. The siliceous filler is present in proportions known for such fillers 
in conventional cementitious compositions, for example in amounts up to several times by weight of the cement 
component, such as up to about five times and generally not more than three times. The plastic material, if pre- 
ss sent, is present in an amount which is typically from 2 up to 20% by weight relative to the weight of the cement 
component of the composition. 

The cementitious composition may also comprise an effective amount of a plasticiser such as 
melamine/formaldehyde condensates or lignosulphonates. The proportion of the plasticiser typically does not 

3 
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exceed 5% by weight of the cement component and may be less than 1% by weight. If a plasticiser is present^ 
S3 typically be present in an amount of at least 0.1% by weight relative to the weight of the cement com- 

^"should the cementitious composition be such that it has a tendency to foam, then 

minimised by incorporating in the composition an effective amount of an antrfoam.ng agent wh.ch may be a 

siloxane such as poly(siloxane), poly(alkylsiloxane) or poly(dialkylsiloxane)^ 

The present invention is further illustrated by the following examples which are not limiting. 

EXEMPLES 1 TO 5 

A cementitious composition was prepared by dry blending the following ingredients in the following pro- 
portions, by weight- 



Portland cement 
15 Polyethylene fibre 
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0.] 

0*34% 
0.28% 
0.02% 
5.96* 
0.3% 
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Lime 

Plasticiser (melamine formaldehyde condensate) 0.28% 
Hydroxypropoxymethyl cellulose 

Graded silica sand (63 to 800 micrometres) 65.96% 
Powdered defoamer (blend of hydrocarbons, 
fatty substances, non-ionic emulsifiers and 
silicone oil) 

This cement blend was mixed with an aqueous acrylic dispersion (available from Rohm and Haas as Primal 
MC76 registered trade mark) having a solids content of 18.7% by weight, the proport.ons used be, ng such Hurt 
t^ acSfc Polymer content was 8-/. of the weight of the cement in order to form Example A. Exempts 1 to 5 
were prepared by mixing Example A with 1% of the metal hydroxide identified ,n the following Table. Each 
cementitious composition was made in to a mortar by mixing with water. 

Each of the mortars was moulded into a prism and a metal oxide coated trtamum w,re (^Tecfrode leadw.re 
available from Id Chemicals and Polymers Limited) was partially embedded in the mortar Pn^befo« .allowing 
L mortar to set The titanium wire was connected, as the anode, to a constant current unit (D C ) and a ste* 
rod was connected as the cathode. The prism and the steel rod were immersedin an aqueous -U««Mri 
with lime and sodium chloride. A potential difference was established between the ™*»*«*^ 9 ^ 
a current of 3 87 mA. After 25 days, the mortar prism was disconnected and removed from the solution. The 
orim was splifalong the .ength of the coated titanium wire. A solution containing phendphthatein indicator was 
sJaTd onto me newly exposed mortar surface and the portion of the mortar which turned pink was determined 
2 Sfclte *e I a^unt'of mortar not affected by hydmgen ions. The results obtained are set out ,n the fo.low.ng 
Table. 
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[ Hydroxide 
! Type | 


added 
% (a) 


% mortar ) 
affected (b) | 
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1 N 11 " 1 
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49.28 | 
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1 Li 1 
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2.27 | 
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1 Ba | 
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4.46 | 
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1 Ca | 


1 


19.95 | 


20 I 
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1 K 1 
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0 | 
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1 Na 1 
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o 1 
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(a) % is amount (weight) of base as metal hydroxide relative to the 
cement component of the mortar. 

(b) % of mortar surface not coloured pink by phenolphthalein . 

It wBl be observed that sodium, potassium, lithium and barium hydroxides produced a considerable reduc- 
tion in the proportion of the mortar volume which was uncoloured, indicating a reduction in the amount of mortar 
containing these bases affected by hydrogen ions. 

Claims 

1. A cementitious composition containing a water soluble base. 

2. A composition as claimed in claim 1 wherein the base is a hydroxide or is capable of forming hydroxy ions 
in the presence of water. 



3. A composition as claimed in either claim 1 or claim 2 wherein the base is an alkali metal hydroxide or 
^ alkaline earth hydroxide. 

4. A composition as claimed in any one of claims 1 to 3 wherein the base has an aqueous solubility greater 
than that of calcium hydroxide. 

5. A composition as claimed in any one of claims 1 to 4 wherein the base is lithium, sodium, potassium or 
55 barium hydroxide. 

6. A composition as claimed in claim 2 which contains from 0.1 to 2.0% by weight of base, expressed as 
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hydroxide, relative to the cement. 

7. A composition as claimed in claim 1 wherein the cement is hydraulic cement. 

8. A composition as claimed in any one of Cains 1 to 7 which additionally contains an additive which 
5 increases the conductivity of the composition. 

9. A composition as claimed in daim 8 wherein the additive is particu.ate carbon, carbon fibre or a metal 
coated fibre. 

10 10. A reinforced concrete structure with cathodic protection wherein the anode is embedded in the cementiti- 
ous composition according to anyone of claims 1 to 9. 
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